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Composition used in sealant, wire coating, etc. - composes a low mol.wt. 

vinylidene Huoride copolymer comprising vihylidene fluoride, and second 

and third comonomer units 
Patent Assignee: DU PONT DE NEMOURS & CO E I (DUPO ) 
Number of Countries: 00 1 Number of Patents: 00 1 
Patent Family: 

Patent No Kind Date AppHcat No Kind Date Week 
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Abstract (Basic): JP 10 1 10079 A . • c 

A composition comprises a low mol.wt. VdF copolymer, havmg Mn ol 
2 500-15,000, and comprising: (a) vinyHdene fluoride, (b) second 
comonomer unit of formula -CF2CFQ- (I); and (c) third comonomer unit of 

formula -CF2CFORf- (II). 

The mole ratio of the comonomer units is 

(15-120):(3.5-32.5):(1.5-4.0). 

In (I), Q = F, CI, CF3, OCF3, OC2F5 or OC3F7. 

In (II), Rf = (CF2)3COOR, (CF2)5COOR, (CF2)30CF(CF3)COOR; and R 

1-6C alkyl. ^ , 

Also claimed is the manufacturing method of the VdF copolymer 

comprising contacting the components in the presence of an initiator of 

formula [C2F5(CF20C(CF3)F)xCOO]2 (III) at 20-100 deg. C in an mactive 

solvent. 

In (III), X = 1-3. 

USE - Used as a polymer component in sealant, wire coating and 
diaphragm for high temperature and corrosive environment. 

ADVANTAGE - The product excels in resistance to heat and corrosion. 
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IW^lIl] |gil¥^^?fi2, 5 0 0~1 5. 000 
S (S^?fiCD 7 f <b tr= 'J 7= > 3 ;P 'J 

a) 7s'fbbf^'j7'>, b) jS 

[{bl] -CF, CFQ- 

CSC*, Q = Fs CI. CF, , OCF, X OC 
a F. , SfettOCa F, ] CD^-CD^^y-^-^ffi, 
c) ^ 

[fb2] -CF, CFOR, ' - 10 

Rf ' = (CF, ) 3 COOR, (CF, ) s 
COOR, (CFs ) 3OCF (CF3 ) COOR. R 

= C, ~C. T)U^J\/1 £;fr-rs^H©3*-/v-#& 

ifcis, ^n-etl (1 5~1 2 0) : (3. 5~3 2. 
5) : (1. 5~4. 0) fftSCiiSilteSii^SiiajEK 

lSltc|BIK©|fifi£!|!l. 20 

immM3] Q*socF, -c^sck^itffitkraiii 

[fbS] H (CF, CF, ) „ CHa OH 
[n=l~4] ®7iy|g{b?nfc7';V3-;i'S$e>tc^ 

*-r s CI i: ^&!f$as i: 1- s is^m i tciBmosj^i^o 30 

[113^117] »¥i9^?S2, 5 0 0~1 5, 0 0 0 

a) 7^)fitif-V7'>. b) S 
[{b4] -CF, CFQ- 

Q = F, CI. CF3 . OCF, , OC 
J Fs . tfcliOC, F, ] ©^-CD^^^-^-^ffi. 

c) ^ 

[{b5] -CF, CFOR, ' - 

[SC*, Rf ' = (CF2 ) , COOR. (CFa ) . 40 
COOR, (Cr, ) ,OCF (CF, ) COOR. R 

= Ci ~C, TJl^Jl^l &*-r5^H®3^->'v-#{!5r 

^>'v-. j3J;t;5^H©3^y7-©ttB-&*{4©*;i' 
ttlfi. -en-en (1 5~1 2 0) : (3. 5~3 2. 
5) : (1. 5~4. 0) T-$t), ^ 

[C, F, (OF, OC (CFa ) F) X COO] , 

cs;«, x=i~3] <omtt^m(DW&y. igjK2o~i 

0 O'CTn ^fS11SlPJ1'T-@ffi*©7';/{bt^U7=>. 
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[0 0 0 1] 

r-'J7;vS:ff5J5EtSJ;d'S:liS{bSS*t-ax ^'^/fblir: 
'J7^> (VF, ) ®ti^^fi3>Jt'Jv-{3||-t-5. 
CO 0 0 2] 

[tie3K®feJB] iS:»-?fi7;i/*D3i^;^ hv-tt. gn 

^-3-?^>i^. i5J;li«y'f-1?77A©ia^?fig^5-i: 

K:^ll$-B-.5fe«)t. 7;u;d-03i7::^ bv-|±, tbi«fi5 
1 0 O'C^S^T. Slfifi^JO^ffiTT-iDK^n 

igta-e«Sfb$naffi^^^«®5f? u v-iafig®;Sr»K: ux 
v^5, i6^?i:®7;i';^Da^5;^ hv-®if^43ir;f 
W^SSttSS^fi^. JiHiaftTN Sf*U<i±g^ilJ®^i:^^ 
ttJi-^S{b*nsipJfflnrtg«:3-7^-f y^^aViy-'y 

[0 0 0 3] VF2 X 'x+-y-7;i/:tn7*ot:i/> (HF 

p) , isav^ 

[0 0 0 4] 
Utl] 

CFi=CF0{CF3)nC0CHj 
[00 0 5] [jCff. n=2~l 2] T-^^fn5'^;i'7 

m^if^i. 1 4 5. 4 4 5^jciB^^$nTv>:5, ;m 
>^-e7A$;fflv^slL-^b^ts■&{cJ:■^ts^ig$^^5. c 

n5)®fflfi£t)H:^^?S-C*eot-. ffiSa-C-iil'fb^n 

[0 0 0 6] ETPiznt^VF^ ®t!l^*S7 0:30 
~4 5 : 5 5(DVimX-$>^Zti^milti^^&i- . 
00 0~2 2, 0 0 OT-feS. ffi^i-^fi^VF, i:HF 

«F^3, 0 6 9, 4 0 1^T-I4. SS10 0~2 5 0-C 
•r-'^;i/:4-+i'^iS^['J®#aET-t?, VF, /HFP3;J<U 

•T-®s[ji?£i§^.L-cv'>a. *®i3'fcli^ti(i. 7;i/ 
at«ati-rs. <g»^^a®35jt'j v-tt. i s o-csis 
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3 

[0 0 0 7] ^igT-M«;CD3>>«^«VF2 a^J^'jT- 
^i^ VFa i: lotl.±®ffe07;i/:tD:tU7-f >(Z)Jt« 

tt^ ^ai^lF^4. 3 6 1, 6 7 8^Sct3iJ$n-Cl> 

Cine>Or>;t«'Jv-H:, VFi 10~9 0 b 
<{i4 0~8 0) t;v%iJi:if5l5^3'i7^^^o^, 
T^^S9 0 0-1 0, 0 0 0-c-feSo ::ne>a:x *M 
mm<h^. 'J t K D ^'>iti-&^, i5 i^'^'i^ U T ^ >{c 
J^oTSSflSSftS. ai«Xg«, 1 0 0-CT- 

fTt>n. ^Siii^b(i®^£;$^^:fev^o Ad^t, :>KH#W^ 20 

4, 3 6 1, 6 7 8-^tgBS^$n-CV^5:&ffiT-H:iSiR* 

CO 0 0 81 

[0 0 0 9] 30 

at. Jts^B^ii, ( 1 ) m^i^^^m. 2, 5 0 0 ~ 1 

5, 0 0 0$:ff^S<£^?SO72/{btr:::U7^>n:il^iJ 

a) ^'y-fbbf^nUT^V, b) ^ 
[0010] 

[•(bSl -CF, CFQ- 

[iCf, Q = F. CI, CFa . OCFs . OC 
J Fs > tfcttOCa F, ] ©Sg:!©:^^^-^-^^, 
c) ^ 40 

[0 0 11] 

[{b9J -CF, CFORf ' - 

[^tfi, R, ' = (CF2 ) 3 COOK. (CF, ) s 
COOR. (CF, ) 3OCF (CFa ) COOR> R 
= C, ~Ce TJV^Jl^:! &*-rs^=Onty v-^{35t 
©*S^^{S3[?feW Ux -tU-CCC^ry^bt-UT^Vx ^ 

©^;i/tfc*s. ^tl^n (15~120) : (3. 5~3 
2. 5) : (1. 5~4. 0) t-feSC:i:S:?$Sci:-rs 
iKfiJc^, (2) S[¥19«'?fi2, 5 0 0~1 50 
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5, 0 0 0$:Wrsl£^^M©7'yfbfcr-';7'>n4^U 

v-©igjg:^i£T-feDx dozun'jT-As, 

a) 7'y^bt:::iU7^>, b) jS 
[0 0 12] 

[fbl 0] -CF2 CFQ- 
[iC*x Q = F, CI, CF3 , OCF3 , OC 
2 Fs , SfettOCa Ft ] ©Ml-C^^yv-^fii, 
c) ^ 
[0 0 13] 

[Ybl 1] -CF, CFOR, ' - 
[SCtJ', Rf ' = (CF, ) 3 COOR, (CF, ) s 
COOR, (CF, ) 3OCF (CF3 ) COOR, R 

= Ci ~C6 T)v^)i''] 5^-r5^=©3^y x'-^e 

0^:;i/lt*s, -en-eix (1 5~1 2 0) : (3. 5~3 
2. 5) : (1. 5~4. 0) ffet), ^ 

[0 0 14] 

[<bl 2] 

[C, Fs (CF, OC (CF, ) F) X COO] , 
i^fp. x=l~3] ©iBig|Pj®#ffiT, ©1*2 0~1 
0 0 •CtN ^ffiiS^giJif T-SMff ©7 ^/^btf- U 3=>, 

iJt), ^-v-fbtr^'JT^v, mii3^— ©n^y v— , 43<t 
O^HiiiS^HOn^yv-o^^^Ufcli, 1: (1. 2~ 
0. 1) : (0. 02~0. 1) -abiZt-^rnktir 

[0 0 15] 

M^J*:b, ^fctt'i^S©S^JT-d6fflT-#. flEn&W 

T^-f >^^!£$i{jit-ri.©tffiffl$ns. JDAT, ri7t?uv 

-J*, Jt|HSSS^trlfc«ta<]<BaT-®^b<4i)SfeD, JSJcJiJ 
fi5^S3iit-5©lcffl<-At,n5o ^^^^(©^-^^hAS, 
SSbv^o -^cSStt, S^J©#iE{r ioT, JRi^*3J: 

[0 0 16] *^B^©n:1tU^-J±, 7>y<bt;-';7^ 

j\v^>{t^ixt:i:i-uy^>^tzit7^^mHj^nti 
31— 7^;i/T-fe5lg— ©n^y , i5J;zjf7ymfb$n 
fcx.;^7^;UTfe 5^H©3 V— — ;J? U v— ffe 
i,o ^-©n^ry-T-tt, Jgm<b$ixfc*fctt7>;/^^b 
^txfci. 1, 2- h 'j7;i/5}-n3i5^L/.>, 's:^-^-^;!/ 

;w '<;i/7;i/:i-D (3i5=-;i'tr:^;i') j:-— ^fctt'^ 
(rnK^i/tm;!/) 31— v=^;i/T'fe5.^H© 
n^y^— tt, :t;^7^;i/gB:&$:<&f ?>■^;^7^^:*D^^- 
;l'3l— 5^;i/©S|j9f$;T-fei)o cne>©3^yv— tt, {i 
fb-y-'T hi:b-Cfi»t, S 
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[0 0 17] 

[fbl 31 CFa CFORf ' F 
[St*. Rf ' = (CFa ) 3 COOR> (CFa ) s 
- COOR> (CFj ) 3OCF (CF3 ) COOR. R 

tt. CFa CFO (CF2 ) 3 COOCH3 . CFa C 
FO (CFa ) 6 COOCHa . *5J:t/fCF3 CFO 
(CF2 ) 3 OCF (CF3 ) COOCH3 T-fe^o 
[00181 *^BflCD7}? U y'-OiS^iS^^SIi. 2 , 10 
500-15, 000.»Sb<li:3, 000-7, 0 
OOT-feSo 1 5, 0 0 0S:®x.SSi¥^^^^S*^■r 
[0 0 1 91 njJ^U-^-li^ ®SI^^>':^;l/gSS&^J©1^^E 

U 7^ > jo ^i;^ 155* U 3 ^ y •7- h »=6D ^ 

[0 0 2 01 20 
[{b 1 4 1 

[C2 Fs (CF2 OC (CFa ) F) X COO] 2 

x=i-3] T-a^nsif:x- (-<;u7;u7ru 

[0 0 2 1 1 

[-fbl 5] [Ri- COO] , 

(0 0 2 21 ^fcSW^Mi*, 0'J^K> ;tf:^«<!D7 <;;«{C 

[0 0 2 3] 

[{bl 6] R, Br, 

^{bSiT5ci:6s»tL/V^, Jf^b<tt> mk^mm 40 
»±, 1, 2-i;7'otT-h77;V:tDx4'>T-feS. - 

Jt*5, (0. 2~2, 2) : lT-$>'5id*ST-#ft1- 

[0 0 2 43 ^£<tt, ^ftiL%*5e)0. SMPatlTO 

liRS?7 0~9 0%*s> jiS^fiE^ixS. 
[0 0 2 5] ^tfi^SlS-CCMSSS'JtUtiSEfflt*®^ 



<^g8¥ 1 0- 1 1 0 0 7 9 
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j§K{b%|{i> A.S.SibertiJJ:T/D.Swern {CioTAnalyt 
icalChemistry, 30, No. 3, 385 (1958) 

<^i:iiiK^b7K^^7j<^-fb* 'J '>ACD#:STT-CF C - 1 
13*. - 1 0*CT-S/i£;$-y-|)X^iA>e,)fc5o 
[0 0 2 6] ^5'--J?';-7-{±. ?l'(b1^--l' hi:bTiS<:i^ 

i'T^>:}3J;tr4^'J7'^>S:^tr. -ilStic. i|!!]3~8g|5 
®7}^';7'$>«S{b^JB:, 4?U-^-l 0 0gpfe*:t){c*ru 

•;T^>i!i{b^ji:ig^$ns. ?f?.nfcfa^a. e« 

1 8~2 4B#r^<DH(c:fi?il^«l 0MPaCDE*fT(C«j# 
^TtifeStSIXStLS. ^ST- 1 7 0^ia*-T?©J; 5:1 

[0 0 2 7] sIs^WCDS'fb^tlfe:*^';-^-^, 3-5=--f 

mim\\±. 'J V- 1 0 oscfefc »3 1 ~ 1 5 0 as, s? s 
b < tt5i? 'J -7- 1 0 0 asfefe t> 5 ~ 5 0 giJ®ST-?^ffi-r 

-USt, ^iaT-8B#^J:»3'J>'5:v\ci:»*'fev>, 3;t{'J^ 

«t--l.cii:lc:i-3T^^l?$n5o 0iJ^I4. H (OF, C 
F, ) n CH, OH [S*. nttl~4T-$>2>, ] ©.fc 

[0 0 2 8] 

[0 0 2 9] (t'T. h:&^> Ha^JS^^fitt. 7 

;i/ D ^ n D > > cfj t aj^ $ n )fe s © 3 i; V - 

[0 0 3 0] 37jt«jv-©i;ttSB:, 'sT'^-ttSltt- 

[0 0 3 1] '•FNMR>^'<^' fieffltSi!t»4 7 
6MHz$ffll,^TAM-5 0 0 B r u c k e r^lEICia 
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[0 0 3 2] <^e?!|l) 7>v{btf^'j7^> (VF, ) 
3 7. 6g (0. 5 9^^;i/) , ■^^+>-7;i/:d-prut:i' 
> (HFP) 5 1. 8g (0. 3 4 5^;U) , CF, = 
CFO (CF» ) s COOCHa (PFVE-II) 1 
9 . 0 g ( 0 . 0 4 7 , FreonllS 
niM) (E.I.DuPont de Nemours & Co ^t>X^) 

[0 0 3 3] 

[fb 1 7 ] 10 
[Cs Fs CFs OC (CFs ) FCOO] , 

tSoCDO. 3 4M^?S1 10 ml (0. 0 3 7 "EJV) . 43 
J;Vjt*D®F r e o n 1 1 3 (SSia^O 2 3 4 

0. 5iJ^yh;b-C% «i*^SaaitTV>fco VF, : HF 
P : PFVE-I I®^;i/tbtt. 1:0. 5 9:0. 0 

it. 0. 0 3 8 : iT-feofc. fi^'fbJi^ iagE4 0-CT- 20 
^ftJnt. 4aRBEE*>{±. 0. 7MPaT-fefJ. 5^^® 
mmX'O. 1 8MPa{ci^'>bfe. ffi:tfl^TA^x «?7b 
fc^, SlSm^ lll#H|{CtofcoT4 O'CT-mJif^n^ 

£E:^;3~5mmHg©^SJEETT•a^^3^*^n^ IS]^ 
{c, 7 7;^r30rt^i^$e^>^{cjJaf^U 15 0-Ctcb 
fco =I7K 'J "T-^figifett. 1 5 0 ~ 1 6 O-CT- 1 NfMt: 

iR2^9 l%i:V^^Ci:-C$)S. 3>1t'J x'-tt, SO'Ct- 30 
Ol&ttS (»?) 4 5Pa. s, »¥J^»?-S (M„ ) 4 

1 OOT-Sofc. r3 Tt; U v-5fefigW±s VF, . HF 
P, PF VE- I li'iUt [C, FsCFs OCF (C 
Fa ) ] ©J^S^#{aj;»)«JS*ixT*»)s *CD^;i/Jt 
tt4. 40:1. 0:0. 34:0. 3 2fS«i:VA-5 

"FNMRia-:&f J:t3fc4^-pfc. Ctltt. (VF 

2 ) 27.S (HFP) ,.2 (PFVE-I I) 2.1 

[Ca Fs CF, OCF (CF, ) ] -*3Sai. 98 

!g!I®;Ji'J^-tZ?ifUTaM%T-tf-»$nfciafi£{±x C : 40 
2 9. 9, F : 6 5. 4. H : 1 . 4 9T-fe?.o ^Slll 
ttC : 3 0 . 3, F : 6 5. 2. H : 1 . 4f*S. 
[0034] <|ISS«?!I2> VF» 40. 8g (0. 64 
*;i/) , HFP57. 4g (0. 38 *;i/) ^ C F ^ = 
CFO (CFs ) 3 COOCH3 (PFVE-I) 6. 
2 4 g ( 0 . 0 2 ^;i/) OS^ii, F r e o n 1 1 3 

[0 0 3 5] 
[{b 1 8 ] 

[Cj Fs CFj OC (CFa ) FCOO] 2 50 
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OjS^fbi^cDO. 2 3MSM3 1. 8ml (0. 0 07 

fz. itJOOF r e o n 1 1 3 (gSS^) 3 8 6 g*^ 

UifPoto VFa : HFP : P F VE - I ©^■;Ht(i. 
1:0. 6 0 : 0. 0 3 ITfet*. ^— ffl-^Mt^ 
ir^}&m<t^<D'e)Vitit. 0 . 0 0 7: 1 t-$)ofc. ft 
fi'&'fbJi. 4Kfrak:t)fcoTiiS3 0*CT:-fTton, 

)j^_^,;_;^^j5gi^8 0 g6s^SI$n> M„ 15, 0 
0 0. 1R*7 7%-C-feofc. v-^figi^li, VF 

a . HFP, PFVE-I*5<tV [Ca Fs CFa OC 
F (CFa ) ] Oft«-&*(ftJ:D«lfiRSn-C:fcD, -ecD 
^;ujttt 3. 71:1. 0:0. 12:0. 06 t-feS 
ilVA^ClilJbs, "FNMR^a-WiDtJiP-afeo cmtt. 
(VFa ) .ao., (HFP) aa.s (PFVE-I) 3.. 

*}J;V [C, Fs CF, OCF (CFa ) ] 

1. 9 5®ft«^#{£c<£«-r5n;t^'J v-tz-Scf So 

tt, C : 3 1 . 0, F : 6 5. 4, H : 1 . 6 97?* 

s. mmmitc : 3 i . 3, f : e 5. 9, h : i. e 

[0 0 3 6] (.m&msy VF, 40. 4g (O. 63 
^;i/) s HFP 5 6. 6 g (0. 3 8^;i/) , CFa = 
CFO (CFa ) 3 COOCH, (PFVE-I) 1 
0 . 8 g ( 0 . 0 3 5 ^^;i/) ®rg-&i^{i, F r e o n 1 

1 3 immmm) m^^cD^ 

[0 0 3 71 

[-fb 1 9 ] 

[Ca Fs CFa OC (CF3 ) FCOO] a 

(Ommt^<D0. 3 5 5M^j!K44. 8ml (0. 0 1 
6*;i/) ©#ffiTt?ftS^gFlxfc. dCDfiliSii-^tt* 
tz. jt*0®F r e o n 1 13 (§S^S) 3 4 1 gH^ 
Vl, 2-i^yu^7^h'^y)l:toaL'S'>5 9. 8g 

(0. 2 3t;i/) s^^■r■v^fc. SiS^f't^tt. ussfi^Ji 

lcgB«UfcOfcS{S^¥UiP^fc, VFa : HFP : PF 
V E - I cD^:;i/hfc{i. 1:0.6 0:0. 0 5 6 t-fe . 
5> ^yx'-cDSgMt:Jt*^-Sjl^^b'^®^;uitttx. 0. 
0 1 5 : It-fct). *>'-^-0)^fiK:^t1-SS^:^D^5' 
h7 7;i/:^-D3i^>0^;i/JtH:, 0. 22: IT-feo 
to ftB^fbttx 4BtKtbfco-CiaS4 O-CT-fftin 
tz<, WmZijO. 7 5MPatt. 0. 1 8 MP atc:ilS'J> 
U iDiaEtd^Ufc^x SJi&J*ttx 4 0'C-C-3iiA0Ol 

v-^figtl8 3 gAs^jgSn, M„ 5 5 0 0, JR^ 
7 7%-C-feofe. :3/t^'Jv-{±, 5 0'C-C-®S!)ftSK 
(77) 6 2Pa. sfe^Ufc. 3;J?«Jv-^«0tt> V 
Fa , HFP, PFVE-I*JiV [Ca Fs CFa 0 
CF (CFa ) ] ©fta^#{4J;»3^fiio$n-C*>»), ^ 
Ot;i/Jttt3. 32:1.0:0.25:0.0 
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l±. (VFj ) 37.2 (HFP) ii.2 (PFVE-I) 
2,8 i^XXf [CaFs CFa OCT (CF3 ) ] 
SI. 0 lCD«a^*f4^W1-Sn7t<U'x'-tC-Scf 

bTaM%T-|fg[^nfcffi^ii> C : 2 9. 8. F : 6 
4. 2. H : 1 . 5 OT-feSo ^SilflttC : 2 9. 2. 
F : 6 4. 3> H : 1 . St-feSo 
[0 0 3 8] <SIJ£0S4> S^^E^?^3©:SffiS:fflV^T> V lO 

F2 3 8. 7 g (0. 6 0^;i/) ^ ^;l/7;l/2^^ (7*0 

l:r;Vtrr:;i/) (PPVE) 9 4. 6g (0. 3 

S^)V) . CF2 = CF0 (CFj ) 3 COOCH 
3 (PFVE-I) 14. 7g (0. 0 4 8^;V) CDjg 
^mt. F r e o n 1 1 3 (ggS!^) ^m^O^ 
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(0. 2 2^;V) Sr$^T•V^feo VF2 :PPVE:P 
F V E - I CD^ ;i/Jt{i> 1:0. 5 9 : 0 . 0 7 9 T-fe 

^y•Y'-cD)^s{c*ft•sii^{b»<^)^;v^t^i^ o. 

0 15: lT-fet)x ^yv-OS&gtC^^-r^i^rD^T^ 
b^7;i/7rDx^>CD^;Httt> 0. 22: lT-$)o 

fco tts^ibii. 4B#p^{ct)feoTMJ^4 o-cr-^ft>n 

im^m^tz'l&s :3 4t'Jv-^U-:^^^«gl 2 0gi)S 30 
Mn 8 4 0 0, 1R^8 l%X'$>-Dtzo ^tKU 
5 0-C-e®ij*SS (77) 9 2Pa. sSWUT 
Ir^feo ziif^V^-^mmt. VF2 ^ PPVE. PFV 
E~Ii>J:iF [C2 Fs CF2 OCF (CF3 ) ] c^^t 
S^W4<i;t5<g^^nT*5t). ^o^;i/tt:(i2. 33: 
1. 0:0. 13:0. 0 6TfeS^V^5c:^i)5> 
NMR^>tffctDt)*^ofeo c:^^tt^ (VF2 ) 40.9 (P 
PVE) 17.5 (PFVE-I) 2.3 [C2 Fs C 

Fa ocF (CF3 ) ] -*Jgai. 0 5a)«a'&#ffi 
-oX. 3*Uv-3!>«Br0. 9Sl:%*#tri:to*^^ 

C : 27. 4s F : 65. 8. H : 1. 0 5T- 
feSo *«iIiiliC: 2 7. 9. F : 65. 3. H: 1. 
2T-$)^o 
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V E - I I I CD^)\^\t\±. 1:0. 59:0. 096 T- 
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H;. FreonllS (SSlffilS) ^m¥<0^ 
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<Dmm.ih^<D 0.145 m^m. 13. smi (o. 00 

fc. 1, 2-i;7'D^r7^ b^7;i':tn3i^>5 8 0 g 
(2. 2 3^;i/) S:^A/T-l-^fc<, VFj : PMVE : P 30 
FVE- I60t;utfcH:, 1:0. 5 0:0. 07 St-fe 
•3. ^>'^-®ifegfttJstt--5j®^'fbi^®^;i'tt{i> 0. 
000 2: IT-feD, ^ > v-o^S^C}»^-rss^7'D^: 
7=- h^7;i/:tDj:^>cD^;i/ItJ±. 2. 22:l-c-feo 
fe. tt«-&<bH:, 4l^ffl{c:tofc-3TSK3 O'Ct-frbti 
fe. ^«i««J3t|S^$tifcJ;5t@?fiJ*JJ;VJ»^i3SJt 
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^11 Sifi^1&-^n. M„ 4 8 0 0, 112^7 l%T-feo 
to tt, 5 0*CT-©1&)I4S 53Pa. 
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-A^BrS. 3as%<&^tfi:t)A^^fc= CCffifigi^© 

^^v^-K:^\^xm&%x-m»^titcim.ii. c:2 

8. 4, F:61. 2. H:l. 4 3-C-fea. ^aOfiStt 
C:29. 2, F:61. 0, H:l. 5T-fe5. 
[0 0 4 6] <:3/J^'Jv-AnS5i> IISE0'Jl~7O:3d<«; 
^-^ifett, ^ilt-, 4?';v-l 0 OaSfefctJ 3-8 
SBOStflSte* fcttlia53?»^i'T ^ iir;!? 'J 7' ^ > 
©^iO{cJ:oTJ3!{b$ni.. ^SSfi^Jl~7©3;t^';^— 
it^ti^ti. 3~5«-H(c:t)fcoT^ia-C-#i'U 
75> (^4'i3J;V/l7Sttf*:*7 5 : 2 5T-fl-&bfc 

4)©) 5i<b^j& 4-7^3954:^^1 -en?M-&$nfe, ^ 

SS0iJ2 43J:iJ«4©3;}t';v-oig-&, Bf^ai^;H 0~ 

©tfJCgA^n, 1 8~2 4^BgK:jbfco-t:^S-eE*;l 
0MPa©^{«t=T{c{^fcnfco c:©J:3{CbTf§?>n& 
iimWt, :JAt^-77^ >; T'-'l'T-fe »3 > ^iST- 1 2 0 ~ 1 
7 O^P^IMofc®-^, *fett7 0'CT-®#^f»ftJ-'f 
©S. S:*:®«5S^;^a«j#1*t::^Lfc. «l<b*nfeiafig 
iii©iKiS:ti^fl<37^;^ hCi^^ii, «l{c^x-r. 1.2- 

S^rP^TT^ h ^ 7;i/3i-D:i:^ >©#:STT-PS{^tlfell 
ifi0iJ3~7O3/}t»;-7-ti, Ili£{?i|l JJJ:V5©:^'Jv 
— t^J^UT-y— i^BEijO. 0 5MPax 2 0*0^12 0 

t:<j^t^©7>v^{c^*uTtgi)a$nfcMtt*5^-r. ism 

tt, *2k:g^t". 
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